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1East Central Kansas Experiment Field
































Table 1. Precipitation at the East Central Kansas Experiment Field, Ottawa
Month 2009 35-year	avg. Month 2009 35-year	avg.
----------in.---------- --------------in.----------
January 0.11 1.03 July 4.59 3.37
February 1.04 1.32 August 6.51 3.59
March 3.25 2.49 September 5.85 3.83
April 7.13 3.50 October 5.78 3.43
May 1.60 5.23 Novem	ber 2.16 2.32
June 7.86 5.21 December 2.38 1.45
Annual	total 48.26 36.78
2East Central Kansas Experiment Field
Evaluation of Nitrogen Rates and Starter 











































































4East Central Kansas Experiment Field
Table 1. Effects of nitrogen rates and starter fertilizer on V6-V7 plant dry weights and 




2.5	×	2.5in. 2006 2007 2008 2009 2006 2007 2008 2009
--N-P2O5-K2O,	lb/a	--- --------	g/plant	------- ---------	bu/a	---------
Check	0-0-0 2.1 5.3 7.1 5.1 47 37 63 61
60-40-20 5.5 9.5 10.9 7.3 101 89 121 108
80-40-20 4.2 9.8 11.4 8.3 109 95 134 118
100-40-20 4.4 8.3 11.4 7.6 103 93 138 132
120-40-20 4.3 9.4 9.7 7.0 108 99 138 136
140-40-20 3.9 9.0 10.5 6.7 109 98 147 136
160-40-20 4.0 8.9 10.1 6.7 108 101 145 142
Evaluation	of	starter	at	three	N	levels
80-40-20 4.2 9.8 11.4 8.3 109 95 134 118
50-20-10	+ 30-20-10 6.4 9.5 12.8 9.8 101 88 124 96
50	+ 30-40-20 6.6 9.7 12.9 10.0 103 90 121 92
120-40-20 4.3 9.4 9.7 7.0 108 99 138 136
90-20-10	+ 30-20-10 6.2 9.5 11.8 9.3 105 102 140 133
90	+ 30-40-20 7.6 9.2 12.2 10.9 102 95 136 124
160-40-20 4.0 8.9 10.1 6.7 108 101 145 142
130-20-10	+ 30-20-10 5.3 9.2 12.4 8.8 106 99 150 140
130	+ 30-40-20 6.8 8.7 14.5 9.6 100 98 143 131
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Strip-till w ith all NPK fertilizer applied in the strip-till zone
Strip-till w ith 50% of  NPK starter applied in the strip-till zone
and 50% applied at planting 2.5 x 2.5
Strip-till w ith all NPK starter applied at planting 2.5 x 2.5
Figure 1. Nitrogen rate and starter fertilizer placement effects on 6- to 7-leaf stage growth 
of strip-till corn.











0 60 80 100 120 140 160













Strip-till w ith all NPK fertilizer applied in the strip-till zone
Strip-till w ith 50% of NPK starter applied in the strip-till zone
and 50% applied at planting 2.5 x 2.5
Strip-till w ith all NPK starter applied at planting 2.5 x 2.5
Figure 2. Nitrogen rate and starter fertilizer placement effects on yield of strip-till corn.
6East Central Kansas Experiment Field
Evaluation of Strip-Till and No-Till Systems 

































































































































Table 1. Effects of tillage, nitrogen rates, and starter fertilizer placement on V6-V7 plant dry weights of April- and June-planted grain sorghum, East Central 
Kansas Experiment Field, Ottawa, 2006-2009
V6-V7	plant	dry	weights
April	planting	(targeted) June	planting	(targeted)
Tillage Fertilizer	rate	and	placement 2006 2008 2009 2006 2007a 2007b 2008 2009
------	N-P2O5-K2O,	lb/a	----- --------------------------------------------------------	g/plant	----------------------------------------------------
Strip-till 0-0-0 4.3 6.8 3.8 7.3 2.5 18.3 7.1 9.8
Strip-till 60-30-10,	5-6	in.	below	the	row 6.0 13.8 7.0 9.4 4.4 24.0 10.6 13.4
Strip-till 90-30-10,	5-6	in.	below	the	row 7.0 14.8 6.7 8.7 3.7 23.0 11.6 13.4
Strip-till 120-30-10,	5-6	in.	below	the	row 6.4 14.6 6.3 8.9 3.5 19.8 11.2 14.1
Strip-till 150-30-10,	5-6	in.	below	the	row 6.7 15.1 5.8 8.2 3.0 21.8 12.2 12.0
Mean 6.1 13.0 5.9 8.5 3.4 21.4 10.5 12.5
No-till 0-0-0 5.4 5.2 4.5 6.4 2.2 15.7 7.5 10.4
No-till 60-30-10,	2.5	×	2.5	in.	at	planting 6.8 13.3 6.6 8.8 3.7 21.1 11.0 11.8
No-till 90-30-10,	2.5	×	2.5	in.	at	planting 6.7 13.6 6.0 8.6 3.2 20.0 10.3 12.7
No-till 120-30-10,	2.5	×	2.5	in.	at	planting 5.5 14.7 6.8 8.4 2.7 20.7 10.2 11.1
No-till 150-30-10,	2.5	×	2.5	in.	at	planting 5.5 13.0 6.1 8.0 2.6 17.9 9.9 13.5
Mean 5.9 12.0 6.0 8.0 2.9 19.1 9.8 11.9
Evaluation	of	starter
Strip-till 90-30-10,	5-6	in.	below	the	row 7.0 14.8 6.7 8.7 3.7 23.0 11.6 13.4
Strip-till 60-15-5	strip-till	and	30-15-5	
at	planting
6.6 15.6 6.4 9.2 4.2 22.2 11.9 14.3
Strip-till 120-30-10,	5-6	in.	below	the	row 6.4 14.6 6.3 8.9 3.5 19.8 11.2 14.1
Strip-till 90-15-5	strip-till	and	30-15-5	
at	planting
6.8 13.6 7.1 9.0 3.4 23.9 11.8 11.9




































Tillage Fertilizer	rate	and	placement 2006 2008 2009 2006 2007a 2007b 2008 2009
------	N-P2O5-K2O,	lb/a	----- -------------------------------------------------------------	bu/a	---------------------------------------------------------
Strip-till 0-0-0 73 24 57 85 59 50 50 75
Strip-till 60-30-10,	5-6	in.	below	the	row 93 71 100 107 94 71 85 120
Strip-till 90-30-10,	5-6	in.	below	the	row 101 88 108 115 98 75 91 135
Strip-till 120-30-10,	5-6	in.	below	the	row 95 83 98 101 92 73 107 138
Strip-till 150-30-10,	5	in.	below	the	row 84 88 93 108 95 76 115 144
Mean 89 71 92 103 88 69 90 122
No-till 0-0-0 74 27 65 48 50 45 48 65
No-till 60-30-10,	2.5	×	2.5	in.	at	planting 106 76 94 95 83 71 105 103
No-till 90-30-10,	2.5	×	2.5	in.	at	planting 92 81 105 101 91 70 113 122
No-till 120-30-10,	2.5	×	2.5	in.	at	planting 94 85 106 84 92 74 119 129
No-till 150-30-10,	2.5	×	2.5	in.	at	planting 96 73 108 93 94 71 127 139
Mean 92 68 96 84 82 66 102 112
Evaluation	of	starter
Strip-till 90-30-10,	5-6	in.	below	the	row 101 88 108 115 98 75 105 135
Strip-till 60-15-5	strip-till	and	30-15-5	
at	planting
83 87 83 107 96 75 111 132
Strip-till 120-30-10,	5-6	in.	below	the	row 95 83 98 101 92 73 107 138
Strip-till 90-15-5	strip-till	and	30-15-5	
at	planting
94 88 94 100 93 75 122 144
LSD	(0.05) 15 13 23 22 5 7 10 12
11


















































Strip-till w ith starter
Figure 1. Average effects of tillage, nitrogen rate, and starter fertilizer on grain sorghum 
with targeted planting dates of (A) April (primarily May planting dates) and (B) June.
12
East Central Kansas Experiment Field
Impact of Planting at Different Distances from 
the Center of Strip-Tilled Fertilized Rows on 












































































































Directly over 3.75 in. o
7.5 in. o 15 in. o
Figure 1. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn plant population.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.































































Figure 2. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn growth at the (A) 2- to 3-leaf growth stage and (B) 6- to 7-leaf growth stage.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.
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Directly over 3.75 in. o
7.5 in. o 15 in. o
Figure 3. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn grain yield.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.
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East Central Kansas Experiment Field
















































Table 1. Effect of calcium thiosulfate, magnesium thiosulfate, and Trisert NB rate on 
nitrogen and phosphorus content in the flag leaf and grain, test weight, and grain yield 
of sorghum, East Central Kansas Experiment Field, 2009




Check 1.65 0.257 1.02 0.722 56.7 49.2
UAN	90 2.41 0.264 1.05 0.435 55.6 96.8
UAN	60 2.03 0.254 0.98 0.649 54.9 76.0
UAN	60;	CaTs,	5	gal 1.82 0.263 0.97 0.636 55.8 69.0
UAN	60;	CaTs,	10	gal 1.97 0.252 0.94 0.635 55.6 74.9
UAN	60;	CaTs,	5	gal;	Trisert	NB 2.09 0.251 1.01 0.667 55.4 78.4
UAN	60;	Trisert	NB,	4	gal	foliar 2.19 0.254 1.03 0.616 55.6 79.6
UAN	60;	MagThio,	1.0	gal 1.94 0.254 0.99 0.665 56.0 78.3
UAN	60;	MagThio,1.5	gal 2.10 0.253 1.01 0.617 55.8 74.4
UAN	60;	MagThio,	2.0	gal 1.97 0.255 0.99 0.647 55.0 75.2
LSD	(0.05) 0.17 NS NS 0.142 	0.8 10.9
1	UAN,	urea-ammonium	nitrate	solution;	CaTs,	calcium	thiosulfate;	MagThio,	magnesium	thiosulfate.
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Kansas River Valley Experiment Field

























Table 1. Precipitation at the Kansas River Valley Experiment Field
Rossville	Unit Paramore	Unit
Month 2008-2009 30-year	avg. 2008-2009 30-year	avg.
------------in.------------ ------------in.------------
October 3.66 0.95 3.43 0.95
November 0.97 0.89 0.62 1.04
December 1.52 2.42 1.06 2.46
January 0.00 3.18 0.03 3.08
February 0.28 4.88 0.15 4.45
March 2.74 5.46 2.61 5.54
April 6.73 3.67 3.90 3.59
May 1.77 3.44 1.25 3.89
June 7.04 4.64 5.85 3.81
July 7.31 2.97 5.93 3.06
August 5.09 1.90 4.00 1.93
September 3.33 1.24 1.41 1.43
Total 40.44 35.64 30.24 35.23
19
Kansas River Valley Experiment Field

























































































yieldLC PA CS IM
----------------------%------------------- bu/a
Untreated	check — — 0 0 0 0 98
Lexar 3.0	qt/a PRE 88 100 100 73 247
Integrity 20	oz/a PRE 60 92 100 78 255
Integrity	fb 13	oz/a PRE 87 93 100 87 256
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
Sharpen	+	Prowl	H2O	fb 2.5	oz/a	+	3.0	pt/a PRE 97 98 100 88 254
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
Sharpen	+	Harness	Xtra	5.6	fb 2.5	oz/a	+	1.5	qt/a PRE 90 93 100 87 232
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
Integrity	fb 13	oz/a PRE 92 100 100 95 231
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
+	Status	+	NIS +	2.5	oz/a	+	0.25%	v/v
SureStart	fb 1.75	pt/a PRE 88 97 100 70 229
Durango	DMA	+	AMS 24	fl	oz/a	+	2.5	lb/a MP
SureStart 1.75	pt/a MP 73 87 100 83 201
+	Durango	DMA	+	AMS +	24	fl	oz/a	+	2.5	lb/a







































yieldLC PA CS IM
------------------------%------------------------ bu/a
Untreated	check — — 0 0 0 0 57
Corvus	+	AAtrex	4L	fb 3.0	oz/a	+	1.0	qt/a PRE 98 100 100 95 226
Capreno	+	AAtrex	4L 3.0	oz/a	+	1.0	pt/a MP
+	COC	+	UAN +	1.0%	v/v	+	1.5	qt/a
Corvus	+	AAtrex	4L	fb 3.0	oz/a	+	1.0	qt/a PRE 98 100 100 95 226
Laudis	+	AAtrex	4L 3.0	oz/a	+	1.0	pt/a MP
+	MSO	+	UAN +	0.5%	v/v	+	1.5	qt/a
Lumax	fb 1.5	qt/a PRE 98 100 100 97 198
Capreno	+	AAtrex	4L 3.0	oz/a	+	1.0	pt/a MP
+	COC	+	UAN +	1.0%	v/v	+	1.5	qt/a
Balance	Flexx	+	Aatrex	4L	fb 3.0	oz/a	+	1.0	qt/a PRE 97 100 100 95 231
Capreno	+	AAtrex	4L 3.0	oz/a	+	1.0	pt/a MP
+	COC	+	UAN +	1.0%	v/v	+	1.5	qt/a
Balance	Flexx	+	Aatrex	4L	fb 3.0	oz/a	+	1.0	qt/a PRE 100 100 100 98 225
Laudis	+	AAtrex	4L 3.0	oz/a	+	1.0	pt/a MP
+	MSO	+	UAN +	0.5%	v/v	+	1.5	qt/a
Capreno	 3.0	oz/a	 EP 60 95 100 80 178
+	Roundup	PM	+	Superb	HC +	11	oz/a	+	0.75	pt/a







































yieldLC PA CS IM
------------------------%------------------------ bu/a
Capreno	+	Ignite	280 3.0	oz/a	+	22	oz/a EP 47 85 100 77 146
Halex	GT	+	NIS 3.5	pt/a	+	0.25%	v/v EP 60 100 100 80 227
Capreno	+	AAtrex	4L	 3.0	oz/a	+	1.0	qt/a	 EP 65 100 100 90 186
+	COC	+	UAN +	1.0%	v/v	+	1.5	qt/a
Impact	+	AAtrex	4L 0.75	oz/a	+	1.0	qt/a EP 77 97 100 83 184
+	COC	+	UAN +	1.0%	v/v	+	1.5	qt/a
Capreno	+	AAtrex	4L	 3.0	oz/a	+	1.0	qt/a	 EP 82 100 100 82 238
+	MSO	+	UAN +	0.5%	v/v	+	1.5	qt/a
Laudis	+	AAtrex	4L 3.0	oz/a	+	1.0	qt/a EP 92 100 100 92 248
+	MSO	+	UAN +	1.0%	v/v	+	1.5	qt/a




Kansas River Valley Experiment Field
























































































yieldLC PA CS IM
---------------------------%-------------------------- bu/a
Untreated	check — — 0 0 0 0 34.0
Boundary	fb 1.5	pt/a PRE 100 100 100 77 50.4
Flexstar	GT	+	AMS 3.0	pt/a	+	17	lb/100	gal MP
Flexstar	GT	+	AMS	fb 3.0	pt/a	+	17	lb/100	gal EP 100 100 100 97 51.3
Flexstar	GT	+	AMS 3.0	pt/a	+	17	lb/100	gal LP
Flexstar	GT	+	AMS	fb 3.0	pt/a	+	17	lb/100	gal MP 100 100 100 63 48.2
Roundup	PowerMax	 28	oz/a MP 100 100 100 78 52.1
+	Cobra	+	AMS +	10.0	oz/a	+	17	lb/100	gal
Roundup	PowerMax	 28	oz/a MP 100 97 100 67 49.3
+	Resource	+	AMS +	3.0	oz/a	+	17	lb/100	gal
Roundup	PowerMax	+	AMS 28	oz/a	+	17	lb/100	gal MP 100 98 100 75 49.3
Optill	fb 2.0	oz/a PRE 98 100 100 93 48.9
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
Optill	+	Prowl	H2O	fb 2.0	oz/a	+	2.1	pt/a PRE 100 98 100 87 53.1
Roundup	PowerMax	+	AMS 22	oz/a	+	17	lb/100	gal MP
Valor	fb 2.0	oz/a PRE 100 98 100 67 57.3





































yieldLC PA CS IM
---------------------------%-------------------------- bu/a
Sonic	fb 3.0	oz/a PRE 100 100 100 98 56.2
Durango	DMA	+	AMS 24.0	oz/a	+	2%	w/w MP
Sonic	fb 4.5	oz/a PRE 98 100 100 97 53.6
Durango	+	AMS 24.0	oz/a	+	2%	w/w MP
Valor	XLT	+	Intrro	fb 3.0	oz/a	+	1.5	pt/a PRE 100 100 100 90 57.8
Roundup	WeatherMax 22.0	oz/a MP
+	SelectMax	+	AMS +	6.0	oz/a	+	2%	w/w





Kansas River Valley Experiment Field






































Kansas River Valley Experiment Field
Table 1. Effect of various fertilizer applications on soybean yield, Kansas River Valley 
Experiment Field, Rossville, 2008 and 2009
Growth	stage Soybean	yield
Fertilizer Rate 2008/2009 2008 2009
gal/a -----bu/a-----
Check 59.9 69.6
Trisert	K+ 2.5 V5/NA 60.6
Trisert	K+ 5.0 V5/NA 59.3
MagThio 1.0 V5/NA 60.7
MagThio 1.5 V5/R1 61.0 70.0
MagThio 2.0 V5/R1 63.9 71.3
Trisert	CB 1.0 R2/NA 60.9
Trisert	CB 1.5 R2/NA 57.5
CaTs 3.0 R1/R2 61.1 70.6
CaTs 5.0 R1/R2 63.2 73.0
MnThio,	2	×	2	with	starter 2.5 NA/at	planting 72.9









Kansas River Valley Experiment Field
Macronutrient Fertility on Irrigated Corn and 


























































Kansas River Valley Experiment Field
Table 1. Effects of nitrogen, phosphorus, and potassium applications on corn yields in a 




1995 1997 1999 2001 2003 2005 2007 2009
----------lb/a---------- -------------------------------------bu/a----------------------------------
0 0 0 87 93 88 119 88 92 126 141
0 0 60/150 86 95 106 123 84 83 101 132
0 30 0 93 101 115 124 107 114 120 154
0 30 60/150 86 87 90 115 102 80 108 136
0 60 0 84 86 76 110 101 102 100 157
0 60 60/150 92 89 79 115 106 105 104 139
40/120 0 0 129 200 202 183 174 171 191 208
40/120 0 60/150 126 181 195 173 167 189 201 216
40/120 30 0 123 189 188 168 188 179 187 192
40/120 30 60/150 138 208 181 192 198 200 189 223
40/120 60 0 117 195 159 183 202 194 194 201
40/120 60 60/150 132 190 213 182 195 201 194 232
160 0 0 171 203 171 171 188 196 197 217
160 0 60/150 177 177 206 168 175 194 206 211
160 30 0 168 184 189 174 184 174 168 193
160 30 60/150 181 205 209 190 211 200 184 216
160 60 0 167 191 199 205 205 203 196 218
160 60 60/150 178 204 203 198 193 213 201 242
80 30 60/150 151 187 177 167 167 167 202 219
240 30 60/150 182 206 219 192 192 192 197 220
LSD	(0.05) 	15 	27 	46 	26 	34 	28 	26 	41
Nitrogen	means
0 	88 	92 92 118 98 96 110 143
40/120 127 194 190 180 187 189 193 212
160 174 194 196 184 193 197 192 216
LSD	(0.05) 	8 	19 	19 	13 	17 	13 	13 	11
Phosphorus	means
0 129 158 161 156 146 154 170 187
30 131 162 162 160 165 158 159 186
60 128 159 155 166 167 170 165 198
LSD	(0.05) 	NS NS NS NS 	17 NS NS NS
Potassium	means
0 127 160 154 160 160 158 164 187
60/150 133 159 165 162 159 163 165 194






Kansas River Valley Experiment Field








































































































Fixed 27,338 241 8.3
Flex 26,031 209 7.4
LSD	(0.05) 952 12 0.4
Fixed-ear	hybrid	
secondary	ear	contribution
Population	group bu/a oz/ear %	of	yield
1 22,586 209 8.6 6.7 3.2 2.9
2 24,045 214 8.1 7.8 3.4 3.3
3 26,223 227 7.9 1.7 2.5 0.7
4 29,468 233 7.5 1.6 1.4 0.7
5 31,102 241 7.1 1.0 0.9 0.4
LSD	(0.05) 1,505 19 0.6 2.6 1.7 1.0
















Kansas River Valley Experiment Field












Population	group % bu/a oz/ear %	of	yield
1 15,290 9.0 50 36.1 4.5 17.6
2 17,849 9.1 29 18.1 3.6 8.5
3 19,667 9.1 25 15.1 3.0 7.1
4 22,967 8.4 10 5.8 2.4 2.6
5 24,699 8.2 7 4.2 2.1 1.7
LSD	(0.05) 887 0.8 8 7.4 0.6 3.5
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South Central Kansas Experiment Field














































































Table 1. Precipitation at the South Central Kansas Experiment Field, Hutchinson, 
NOAA 10 S.W. 143930
Month Rainfall 30-year	avg.1 Month Rainfall 30-year	avg.
---------------in.--------------- ---------------in.---------------
2008 2009
September 5.73 2.34 May 3.91 4.15
October 5.10 2.48 June 4.58 4.56
November 1.06 1.23 July 2.05 3.27
December 0.37 1.09 August 4.13 3.09
2009 September 6.79 2.41
January 0.02 0.75 October 3.18 2.65
February 0.23 1.09 November 0.58 2.65
March 1.78 2.75 December 0.39 1.09
April 5.94 2.53 2009	total 33.58 29.87
1	Most	recent	30	years.
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South Central Kansas Experiment Field
























South Central Kansas Experiment Field
Effects of Nitrogen Rate and Previous Crop 
on Grain Yield in Continuous Wheat and 










































































































































































































































































Table 1. Wheat (2001-2005), canola (2006), and wheat (2007-2009) yields by tillage and nitrogen rate in a continuous wheat cropping system, South Central 
Kansas Experiment Field, Hutchinson
Yield1
2001 2002 2003 2004 2005 2006 2007 2009
N	Rate CT2 NT CT NT CT NT CT NT CT NT CT NT3 CT NT CT NT
lb/a ----------------------------------------------------------bu/a----------------------------------------------------------
0 50 11 26 8 54 9 66 27 47 26 10 0 15 14 37 13
25 53 26 34 9 56 9 68 41 63 36 19 0 13 16 44 31
50 54 35 32 8 57 22 65 40 68 38 26 0 12 14 45 22
75 58 36 34 7 57 42 63 37 73 43 28 0 12 14 44 26
100 54 34 35 5 56 35 64 43 73 40 31 0 9 13 43 22
125 56 36 32 5 57 38 63 31 69 35 31 0 9 16 44 14








South Central Kansas Experiment Field
Table 2. Wheat yields after soybean in a soybean/wheat/grain sorghum rotation with 
nitrogen rates, South Central Kansas Experiment Field, Hutchinson
Yield1
N	Rate 2001 20022 2003 2004 2005 2006 2007 2008 2009
lb/a ----------------------------------------bu/a----------------------------------------
0 12 9 31 40 30 29 15 9 26
25 16 10 48 46 43 38 21 15 29
50 17 9 59 48 49 46 23 19 37
75 17 7 65 46 52 46 24 23 41
100 20 8 67 43 50 52 23 23 44
125 21 8 66 40 48 50 20 23 41
LSD3	(0.01) 7 4 3 5 5 3 3 3 6






Table 3. Wheat yields after grain sorghum in a wheat/cover crop/grain sorghum rotation 
with nitrogen rates, South Central Kansas Experiment Field, Hutchinson
Yield1
N	Rate 2001 20022 2003 2004 2005 2006 2007 2009
lb/a ----------------------------------------bu/a----------------------------------------
0 45 10 9 47 59 38 10 7
HV3 45 10 5 36 63 58 13 16
50 41 8 4 35 56 61 15 26
WP3 41 9 8 37 60 64 13 30
100 39 5 5 32 55 58 14 29
SC3 42 6 6 36 55 55 11 33
LSD4	(0.01) 5 3 NS 8 6 5 2 5









































Table 4. Soybean yields after grain sorghum in a soybean/wheat/grain sorghum rotation with nitrogen rates, South Central Kansas Experiment Field, 
Hutchinson
	 Yield
N	Rate1 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
lb/a ---------------------------------------------------------------------------bu/a-------------------------------------------------------------------------------------------------
0 16 26 22 33 25 7 22 5 53 20 18 15 36 33
25 17 29 23 35 21 8 22 6 50 19 18 16 39 33
50 18 30 23 36 23 9 22 6 50 18 18 14 37 35
75 20 29 24 36 24 8 21 7 51 18 18 15 37 34
100 22 31 25 37 21 9 21 7 51 19 18 16 39 34
125 20 25 24 34 22 8 22 7 49 19 19 14 39 34
LSD2	(0.01) 3 NS NS NS NS NS NS 1.4 NS NS 1 NS NS NS




































Table 5. Grain sorghum yields after wheat in a soybean/wheat/grain sorghum rotation with nitrogen rates, South Central Kansas Experiment Field,  
Hutchinson
	 Yield
N	Rate 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 20071 2008 2009
lb/a -------------------------------------------------------------------------------------------------bu/a---------------------------------------------------------------------------
0 32 13 57 52 55 15 34 10 86 86 19 --- 39 92
25 76 29 63 67 56 15 41 10 112 90 18 --- 43 92
50 93 40 61 82 54 13 43 9 129 97 16 --- 54 96
75 107 41 60 84 49 9 43 8 136 95 14 --- 56 87
100 106 65 55 77 50 7 46 8 141 101 12 --- 61 82
125 101 54 55 82 49 7 47 9 142 95 12 --- 74 87
LSD2	(0.01) 8 13 NS 13 NS NS 8 NS 9 12 4 --- 16 NS




































Table 6. Grain sorghum yields after canola in a canola/grain sorghum/wheat rotation with nitrogen rates, South Central Kansas Experiment Field,  
Hutchinson
	 Yield1
N	Rate 1996 1997 1998 1999 2000 2001 20022 2003 2004 2005 2006 2007 2008 2009
lb/a -------------------------------------------------------------------------------------------------bu/a---------------------------------------------------------------------------
0 73 26 69 81 68 17 22 21 92 84 20 37 70 118
25 99 36 70 106 54 17 21 16 138 93 21 50 85 127
50 111 52 73 109 66 13 25 15 135 90 28 48 98 129
75 93 35 72 95 51 19 23 17 138 101 23 52 96 131
100 109 54 67 103 45 12 25 14 136 89 27 52 100 122
125 94 21 72 92 51 19 19 19 94 80 28 53 101 129
LSD3	(0.01) 13 14 NS 21 16 6 NS 5 19 16 6 16 18 NS





Western Kansas Agricultural Research Centers
Impacts of Long-Term Cropping Systems on Soil 
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Table 1. Mean weight diameter of wet aggregates, water drop penetration time, and soil 














in. mm seconds g/kg
Sorghum-fallow No-till 0–1 0.70b 0.8b 12.5cA
Continuous	sorghum No-till 0–1 0.77abA 1.4b 16.4bcA
Wheat-sorghum-fallow No-till 0–1 0.55b 0.9bA 16.0bcA
Wheat-fallow No-till 0–1 1.04ab 1.3b 17.1b
Continuous	wheat No-till 0–1 1.91a 6.0aA 24.9aA
Sorghum-fallow Reduced	till 0–1 0.38b 0.3c 9.3bB
Continuous	sorghum Reduced	till 0–1 0.41bB 0.7b 9.6bB
Wheat-sorghum-fallow Reduced	till 0–1 0.40b 0.3cB 10.3abB
Wheat-fallow Reduced	till 0–1 0.58ab 0.9b 10.5ab
Continuous	wheat Reduced	till 0–1 0.93a 2.3aB 12.1aB
Sorghum-fallow No-till 1-4 0.37b 1.1a 10.8c
Continuous	sorghum No-till 1-4 0.77a 2.2a 14.9ab
Wheat-sorghum-fallow No-till 1-4 0.85a 1.7a 13.5abc
Wheat-fallow No-till 1-4 0.64ab 1.8a 12.4bc
Continuous	wheat No-till 1-4 0.85a 1.9a 15.9a
Sorghum-fallow Reduced	till 1-4 0.44b 0.8a 11.8ab
Continuous	sorghum Reduced	till 1-4 0.96a 2.3a 13.5ab
Wheat-sorghum-fallow Reduced	till 1-4 0.44b 1.5a 14.1a
Wheat-fallow Reduced	till 1-4 0.41b 3.0a 11.6b
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y = 1.21x 2 - 1.66x + 1.03 

















Log WDPT, Log s
Figure 1. Relationship between mean weight diameter of wet aggregates (MWDW) and 
log water drop penetration time (Log WDPT) as affected by cropping system across no-till 
and reduced till for the 0- to 1-in. soil depth. 
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Figure 2. Soil water characteristics curve for five cropping systems under no-till for the 0- 
to 3-in. soil depth.
Error	bars	signify	LSD	values.
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No-Till Reduced Till 
Figure 3. Cumulative water infiltration for five cropping systems under no-till and reduced 
till.
Letters	indicate	statistical	differences	among	cropping	systems	within	the	same	tillage	system.
y = 0.05x + 0.30 

















y = 0.04x2 + 0.47x + 5.08 





















y = 0.008x + 0.47 




















Soil organic carbon, g/kg
C y = 0.007x + 0.46 























Soil organic carbon, g/kg
D 
Figure 4. Relationship between soil organic carbon concentration and (A) macroaggre-
gates (>0.25 mm in diameter), (B) log water drop penetration time (Log WDPT) for the 
0- to 1-in. soil depth, (C) total porosity, and (D) volumetric water content at -1 kPa of soil 
matric potential using soil organic carbon data collected for the 0- to 4-in. depth.
White	circles	in	each	graph	represent	data	points	for	the	continuous	wheat	rotation.
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Table 1. Distribution of water-stable aggregates (g/100 g) by aggregate size and soil 






>4.75 4.75	to	2 2	to	1 1	to	0.5 0.5	to	0.25 <0.25
  in. g/100	g
  0-	to	2-in.	soil	depth
Garden	City 2.6 7.0a 6.8a 4.0a 7.0a 16.9a 58.2a
3.4 9.0a 9.6a 4.6a 8.1a 19.8a 49.0a
4.6 9.9a 8.4a 4.0a 7.1a 15.9a 54.8a
6.0 8.3a 7.7a 5.1a 9.8a 15.3a 53.8a
7.2 7.8a 7.9a 4.8a 10.1a 17.2a 52.3a
8.5 10.5a 8.3a 4.0a 6.7a 14.1a 56.4a
Tribune 5 1.0b 4.4a 3.8a 7.3a 15.9a 67.7a
10 5.4a 4.6a 5.0a 7.1a 13.2a 64.7a
  15 3.8a 5.5a 6.0a 10.1a 17.0a 57.6a
  2-	to	4-in.	soil	depth
Garden	City  2.6 1.5b 7.0a 2.9c 9.8a 22.1a 56.7b
3.4 1.7b 9.0a 4.1cb 6.4ab 20.9ab 58.0b
4.6 2.8ab 6.2a 3.8cb 4.3b 13.5b 69.5b
6.0 2.0ab 6.9a 5.6b 8.7a 22.1ab 54.8b
7.2 2.0ab 10.2a 11.4a 10.2a 24.6a 41.8a
8.5 5.0a 11.6a 6.6b 10.3a 19.0ab 47.7a
Tribune 5 1.8b 5.1a 3.7a 5.7a 18.2a 65.6a
10 2.0b 6.5a 3.9a 7.0a 19.0a 61.7ab
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Figure 1. Changes in soil organic carbon concentration on a mass (g/kg) basis with depth 
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Figure 2. Changes in soil organic and inorganic carbon concentration on a volume  
(Mg/m3) basis with depth in two sites under deficit irrigation in western Kansas.
Error	bars	signify	the	LSD	values	for	each	depth	interval.
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Comparison of Skip-Row Grain Sorghum and 



























































































































Table 1. Agronomic information
Tribune Garden	City Colby
2007 2008 2009 2008 2009 2007 2008 2009
Corn	 Hybrid Pioneer	33B54 NK-N67-D6 Pioneer	35P10RR Pioneer	33B51RR Pioneer	33B54RR
Planting May	14 April	30 May	8 April	29 April	24 May	1 April	28 May	12
Rate	(seeds/a) 17,000	 16,000 16,000 17,000 17,000 18,000 17,700 17,700
Grain	sorghum Hybrid Pioneer	86G08 NK-5418 Pioneer	85G46 Pioneer	85G46
Planting May	29 June	6 June	7 June	1 May	29 June	11 June	7 June	6
Rate	(seeds/a) 30,000 34,000 35,400 30,000 30,000 34,000 35,000 35,000
68
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Table 2. Weather data averages from April 1 to September 30 of each year
Precipitation Tavg Tmax
--------in.-------- -----------°F-----------
Tribune 2007 10.4 74.9 82.4
2008 10.7 74.0 81.8
2009 11.7 72.9 80.2
30-year	avg.1 13.2 65.8 81.8
Garden	City 2008 11.1 75.2 82.6
2009 16.9 74.2 81.3
30-year	avg. 14.3 67.9 82.2
Colby 2007 14.2 74.3 81.2
2008 14.6 72.3 79.5
2009 21.6 67.5 77.4
30-year	avg. 16.3 64.8 79.4
1	30-year	average	from	1971	to	2001.
Table 3. Yield from all sites and years except Colby 2009
Crop Pattern Tribune1 Garden	City2 Colby3
------------------------bu/a-----------------------
Corn Every	row 66 28 76
Skip	row 65 25 71
Grain	sorghum Every	row 80 69 145
Skip	row 62 64 83
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diate.	B. napus yields	were	greatest	with	the	direct	drill	method,	C. sativa	yields	were	
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and	B. juncea but	lower	for	C. sativa,	and	C. sativa	generally	required	5	to	15	more	days	
for	flowering	than	B. napus	or	B. juncea.	Dry	and	hot	spring	conditions	limited	seed	set	
and	yields.
Table 1. Effect of planting method on emergence, time required for flowering, and 
oilseed yield for spring Brassica	napus, Brassica	juncea, and Camelina	sativa planted on 
Mar. 30, 2005, Colby, KS
Emergence	rating1
Effect 19	DAP2 27	DAP 34	DAP 50%	bloom Yield
DAP lb/a	at	8%
Direct	drill 2.08 2.67 3.67 53 1,420
Broadcast 1.58 2.17 3.08 56 1,452
Hoe	drill 3.00 3.92 4.33 53 1,358
B. napus 2.92 3.75 4.50 53 1,948
B. juncea 2.50 3.17 3.92 53 1,394
C. sativa 1.25 1.83 2.67 55 	890
1	Scale:	1	=	poorest,	5	=	best.
2	Days	after	planting.
Table 2. Effect of planting method on emergence, time required for flowering, and 
oilseed yield for spring Brassica	napus, Brassica	juncea, and Camelina	sativa planted on 
Apr. 18, 2006, Colby, KS
Effect Emergence	rating1 50%	bloom Yield
DAP2 lb/a
Direct	drill 1.6 60 	46.1
Broadcast 0.9 62 	13.5
Hoe	drill 2.8 54 103.9
B. napus 2.0 55 	59.1
B. juncea 2.0 56 	16.3
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Hoe drill 


















Figure 1. Effect of planting method on yield of spring	Brassica	napus,	Brassica	juncea,	and 
Camelina	sativa in 2005.



















Figure 2. Effect of planting method on days to 50% bloom for spring Brassica	napus, Bras-
sica	juncea, and Camelina	sativa planted on Apr. 18, 2006.
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Results























Table 1. Effect of planting date on emergence, time required for flowering and maturity, 
and oilseed yield for spring Brassica	napus, Brassica	juncea, and Camelina	sativa, Colby, 
KS, 2004
Effect Emergence	rating 50%	bloom Yield
Rating1 DAP2 DAE3 lb/a	at	8%
Dec.	3,	2003 2.5 96 45 140.6
Jan.	13,	2004 2.6 100 42 119.0
Feb.	16,	2004 3.7 101 38 	87.0
Mar.	18,	2004 3.4 107 39 	90.1
Apr.	13,	2004 3.3 120 --- 	83.3
B. napus 3.6 105 37 	51.6
B. juncea 2.8 104 39 	22.1
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Table 2. Effect of planting date on emergence, time required for flowering and maturity, 
and oilseed yield for spring Brassica	napus, Brassica	juncea, and Camelina	sativa, Colby, 
KS, 2005
Effect Emergence	rating 50%	bloom Yield
Rating1 DAP2 DAE3 lb/a	at	8%
Feb.	18,	2005 2.6 44 49 	755
Mar.	14,	2005 3.9 34 33 1,251
Mar.	28,	2005 2.1 20 45 	775
Apr.	4,	2005 3.4 11 41 	811
Apr.	25,	2005 2.4 14 33 	444
B. napus 3.6 25 37 1,235
B. juncea 2.7 24 42 	696




Table 3. Effect of planting date on emergence, time required for flowering and maturity, 
and oilseed yield for spring Brassica	napus, Brassica	juncea, and Camelina	sativa, Colby, 
KS, 2006
Effect Emergence	rating 50%	bloom Yield
Rating1 DAP2 DAE3 lb/a	at	8%
Feb.	28,	2006 1.9 57 40 13
Mar.	30,	2006 3.2 38 29 11
Apr.	3,	2006 2.4 30 32 18
Apr.	17,	2006 2.4 26 34 11
May	1,	2006 3.5 36 14 2
May	16,	2006 2.1 24 --- 1
B. napus 3.9 37 26 15
B. juncea 3.1 35 29 8
B. juncea treated 1.6 37 34 2






















Day of year planted 
B. napus B. juncea C. sativa 
Figure 1. Emergence ratings (Apr. 25, 2004) for Brassica	napus ‘Hyola 401’, Brassica	
juncea ‘Arid’, and Camelina	sativa ‘Boa’ shown in relation to planting dates (Dec. 15, 2003 
through Apr. 13, 2004) in Colby, KS.
Dec.	3,	2003,	planting	date	is	indicated	as	a	negative	day	of	year.
Day of year planted 

















Figure 2. Maximum emergence ratings for Brassica	napus ‘Hyola 401’, Brassica	juncea 
‘Arid’, and Camelina	sativa ‘Boa’ shown in relation to planting dates (Feb. 18, 2005 
through Apr. 25, 2005) in Colby, KS.
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Emergence day of year 
50%Bl_DAE = 0.554*(178-Em_DOY) 
B. napus B. juncea C. sativa regression 
Figure 3. Days from time of maximum emergence required to reach 50% bloom for Bras-
sica	napus	‘Hyola 401’,	Brassica	juncea ‘Arid’, and Camelina	Sativa ‘Boa’ grown in 2004, 
























Day of year planted 
B. napus B. juncea C. sativa 
Figure 4. Seed yields (adjusted to 8% moisture content) for Brassica	napus ‘Hyola 401’, 
Brassica	juncea ‘Arid’, and Camelina	sativa ‘Boa’ shown in relation to planting dates (Feb. 
18, 2005 through Apr. 25, 2005) in Colby, KS.
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Day of year planted 
B. napus B. juncea C. sativa 
Figure 5. Seed yields (adjusted to 8% moisture content) for Brassica	napus ‘Hyola 401’, 
Brassica	juncea ‘Arid’, and Camelina	sativa ‘Boa’ shown in relation to planting dates (Dec. 
15, 2003 through Apr. 13, 2004) in Colby, KS.
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ity	of	B. napus,	B. juncea,	and	C. sativa cultivars.
Procedures 
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Table 1. Spring Brassica	napus and Brassica	juncea performance trial planted Mar. 26, 
2003, in Colby, KS
Entry Species Bloom	 Stand Shatter	 Height	 Yield	 Test	weight	
DAP1 % ft lb/a lb/bu
Ames	19180 carinata 69 2.3 0 3.8 684 45
PI	331377 carinata 70 2.2 5 4.3 1,048 50
PI	360882 carinata 71 3.0 2 4.1 668 46
PI	390134 carinata 69 3.0 5 3.7 958 45
CI3 68 2.7 12 3.8 724 48
CII3 65 2.3 8 3.7 603 48
Ames	725 juncea 60 3.7 3 4.3 1,171 50
PI	458934 juncea 68 3.3 2 4.5 1,104 51
PI	531217 juncea 82 3.7 5 5.7 317 52
ZEM	I juncea 63 3.3 3 4.5 1,153 50
Brigade napus 70 2.7 13 4.0 431 48
Cyclone napus 68 2.3 12 3.9 704 48
Hyola	308 napus 59 2.3 5 3.0 1,212 48
Hyola	330 napus 59 4.0 3 3.3 1,294 50
Hyola	401 napus 59 3.3 2 3.2 978 50
Legend napus 63 2.3 12 3.7 496 45
1	Days	after	planting.
Table 2. Spring Camelina	sativa performance trial planted Mar. 26, 2003, in Colby, KS
Entry Species Stand Shatter	 Height	 Yield	
% ft lb/a
Hyola	401 B. napus 2.0 2 2.4 2,498
Ames	22984 C. sativa 1.5 27 1.8 59
Ames	22985 C. sativa 1.0 10 1.8 1,041
Ames	22986 C. sativa 1.0 12 1.9 1,082
Ames	26667 C. sativa 0.5 10 1.6 447
Ames	26668 C. sativa 1.5 12 1.9 1,370
Ames	26670 C. sativa 1.0 15 1.9 955
Ames	26677 C. sativa 1.0 8 1.8 202
Ames	26679 C. sativa 1.0 18 1.8 829
Ames	26682 C. sativa 1.0 8 2.0 512
Ames	26683 C. sativa 1.5 5 1.8 140
Ames	26684 C. sativa 1.0 8 1.6 339
Ames	26685 C. sativa 1.0 5 2.0 1,167
Ames	26687 C. sativa 1.0 22 1.6 252
Ames	26688 C. sativa 1.5 5 2.0 212
Ames	26689 C. sativa 1.0 12 1.6 344
PI	597833 C. sativa 1.0 10 1.8 190
80
Western Kansas Agricultural Research Centers
Table 3. Spring Brassica	napus and Brassica	juncea performance trial planted Mar. 22, 
2004, in Colby, KS
Entry Bloom	 Stand Shatter	 Height	 Yield	 Test	weight	
DAP1 % ft lb/a lb/bu
CI3 67 4.0 11.7 2.8 417 41.7
CII3 67 4.3 11.7 2.8 368 40.0
Blue-01-001 62 4.0 11.7 2.7 283 39.0
Blue-01-002 63 4.3 16.7 2.9 171 32.6
Blue-01-003 61 5.0 23.3 2.9 275 33.9
W	HyLite	292	CL 66 4.7 	8.3 2.6 898 42.9
SW	Patriot	RR 65 4.7 15.0 2.8 868 42.7
Hyola	401 62 4.3 11.7 2.3 866 42.9
PHI-04-05 65 4.0 	8.3 2.7 861 44.0
HyClass	905 68 4.7 	8.3 2.9 607 42.4
HyClass	910 68 4.0 16.7 2.9 566 42.2
InVigor	4870 68 4.3 13.3 3.1 828 42.9
KAB	36 66 4.3 11.7 2.6 733 42.8
DK	223 61 4.0 11.7 2.4 908 43.3
DKL	3455 66 4.7 11.7 2.7 656 42.5
DKL	3585 67 4.3 10.0 2.6 676 43.0
PHI-04-01 62 4.7 23.3 3.2 141 29.4
PHI-04-02 61 5.0 23.3 3.1 137 28.7
PHI-04-03 61 4.7 28.3 3.1 187 33.8
PHI-04-04 66 4.0 	6.7 2.6 479 40.5
1	Days	after	planting.
Table 4. Spring Camelina	sativa performance trial planted Mar. 22, 2004, in Colby, KS
Entry Bloom	 Stand Shatter	 Yield	
DAP1 % lb/a
Hyola	401 60 4 30 1,435
Ames	22985 67 1 7 98
Ames	22986 65 1 5 109
Ames	26667 67 1 7 197
Ames	26668 65 1 7 73
Ames	26670 66 1 7 207
Ames	26677 67 1 8 218
Ames	26682 66 1 8 61
Ames	26684 66 1 10 263
Ames	26685 65 1 5 155
Ames	26686 66 1 7 182
Ames	26688 66 1 10 289
Ames	26689 67 1 10 76
PI	597833 67 1 5 89
1	Days	after	planting.
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Table 5. Spring Brassica	napus and Brassica	juncea performance trial planted Apr. 4, 
2005, at Colby, KS
Line Emergence	rating Emergence 50%	bloom Yield
DAP1 DAP lb/a	at	8%
DKL3455 3.2 22 67 	706
DKL3585 2.8 18 67 	759
US040501 1.8 20 68 	436
US040502 1.5 18 72 	183
US040503 2 18 82 	254
US040504 1.8 18 76 	213
US050505 2.8 20 67 	565
Hyola	357 2.2 16 62 1,079
Hyola	401 2.2 20 60 1,204
45H21 2.8 20 67 	889
45H25 2.8 18 66 	907
45H72 2.5 18 67 	660
Marksman 2.5 20 67 	802
Patriot 2.8 18 67 	784
Blue01-001 2.5 22 66 	615
Blue01-003 3.5 22 60 	549
PKI0401 2.8 20 67 	619
PHI-05-02 2.5 22 67 	419
PHI-05-03 2.0 22 67 	459
BSX-41010 2.0 20 67 1,034
BSX-42095 2.5 20 67 	897
1	Days	after	planting.
Table 6. Spring Camelina	sativa performance trial planted Apr. 4, 2005, at Colby, KS
Line Emergence	rating Emergence 50%	bloom Yield
DAP1 DAP lb/a	at	8%
Hyola	401 2.2 20 63 1,216
BSX-G31 1.2 18 72 	607
BSX-G31 1.0 14 70 	360
BSX-G51 1.0 14 71 	199
BSX-G52 1.0 18 71 	260
BSX-G53 1.0 16 71 	190
BSX-G61 1.0 14 72 	279
BSX-G62 1.2 16 72 	400
BSX-G63 1.0 16 72 	351
BSX-G71 1.0 16 72 	321
BSX-G72 1.0 14 70 	275
BSX-G73 1.0 16 72 	251
France 1.2 14 70 	415
Austria 1.0 14 70 	473
1	Days	after	planting.
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Table 7. Spring Brassica	napus and Brassica	juncea performance trial planted Apr. 5, 








Hyola	401 4.5 80 	91
Hyola	357	Mag.	RR 4.8 75 325
IS	3465	RR 4.5 80 	81
IS	7145	RR 5.0 20 128
Hylite	1618	CL 5.0 80 	60
Hyclass	431	RR 4.0 60 	28
Hyclass	767	SWRR 5.0 45 	62
Hyclass	712	RR 5.0 25 107
Hyclass	905	RR 4.2 25 	81
SW	Titan	RR 5.0 70 	81
SW	Marksman	RR 5.0 75 	56
SW	Patriot	RR 5.0 70 	41
Arid 5.0 80 	37
Dahinda 4.5 75 	84
DKL	34	-	55 4.8 80 100
DKL	38	-	25 5.0 10 	54
DKL	52	-	10 5.0 30 220
Farmer 4.8 75 	72
Crambe 1.0 50 	8








BSX-G21 0 40 34
BSX-G51 1 50 21
BSX-G52 1.5 50 18
BSX-G53 2 45 4
BSX-G61 1.5 55 38
BSX-G62 0.5 40 44
BSX-G63 2 50 28
BSX-G71 1 45 48
BSX-G72 1 60 20
BSX-G73 1 40 77
Calena 3 60 93
Ligena 2 50 16
NE	Exp	682 1.5 45 31
NE	Exp	684 1 50 36
NE	Exp	684B 1 35 36
NE	Exp	985 1 30 29
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89 92 96 99 102 105 
Cured 5 days 1024 1422 1690 2065 2111 
Cured 10 days 828 1150 1832 
















Days after planting 
Figure 1. Harvested oilseed yield from Brassica	napus ‘Hyola 357RR’ planted on Mar. 31, 




71 74 77 80 83 87 91 
Cured 5 days 725 971 926 915 967 
Cured 10 days 731 931 1149 1041 603 

















Days after planting 
Figure 2. Harvested oilseed yield from Brassica	napus ‘Hyola 357RR’ planted on Apr. 30, 
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able	in	2010 Chemical Weed Control for Field Crops, Pastures, Rangeland, and Noncropland,	Report	of	Progress	1027,	
available	from	the	Distribution	Center,	Umberger	Hall,	Kansas	State	University,	or	on	the	World	Wide	Web	at:	www.
ksre.ksu.edu/library	(type	Chemical	Weed	Control	in	search	box).
Publications	from	Kansas	State	University	are	available	on	the	World	Wide	Web	at:	www.ksre.ksu.edu
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